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Processes of selectively separating and purifying eicosapentaenoic and 

docoshexaenoic acids or their esters 

ii^ rcLuf:SfcanT e iiuilly used in its uncalcined or -Icined for. but the 
calcined earth is preferable. The calcined diatomaceous earth can be produced by 
crashing Traw diaLmaceous earth, drying the crushed product, ^-^P^f ^ing it to 
repealed grinding and classification operations to remove impurities, . ^ 

classified product at high temperature, and further subjecting it to repeated grinding 
and classification operations to adjust the particle size. It is Preferable that the 
^■f^n.;Lous earth has a pore size of 0 1-10 .mu.m, ^ ^P-^f ^, ^.^J^J'^J/^^^ 

aSdr^r^ hi ^ deriv^tiie" Tr^ated^ ft is more preferable that the diatomaceous 
o=^hh hL a bulk density of 0.1-0.3 g/ml, taking the size of column into 
consideration ^hedii^omaceous earth which can be used in the present invention is 
commerclan? available, but not limited to a specified one, a typical example of which 
is "Extrelut.RTM. 13076 "available from Merck Co., Ltd. 

5':LTre St1nvS;on"1fe !S.l\r.U,.. of th. diatomaceous ea rth is 1^10 
„hi^C indicates that the amount of the aqueous medium held per gram o£ the 
SaM«^«ous eLth is 1 1? ™!. For instance, when silver is carried in the form of an 
ameoS SJef nitrite solution, silver nitrate forms its saturated solution with 

^ l^E^^^l^^r^^J^. t^o/foS dS ™ceous 

carried out with an organic solvent such as hexane or the like. 

Se^pr^cesffor^thrsepSttS anf p urification of highly unsaturated fatty acids or 
JheiHerKatives acceding to the present invention is characterized by using as a 
^i^^fi^^^rStr^L^^^o^s eLth havin g a large pore volume, P-ferably a pore size of 
0 1 10 mu m a specific surface are a of 0.5-50 m.sup.2 /g, a pore volume of 1-10 ml/g 
and a bulk"S;nsit? of 0.1-0.3 g/ml, carrying a specified amount of silver (or silver 
sa?t) h'^^ r— diatomaceous earth, forming a complex of the raw material 

to be treated i. e., the mixture comprising the highly unsaturated acid or the esters 
thereof w??h a sii;er ion, further using the silver-carried diatomaceous earth withm 
tSe col^m^ bu? not in a batch-wise manner, and flowing specified small amounts of 
solvenin;quent!ally through the column, thereby selectively separating and purifying 
EPA and DHA or the esters thereof. 



CLAIMS : 

2 The process of claim 1 wherein the diatomaceous earth has a pore size of O-l-^O 
mu m? a specific surface area of 0.5-50 m.sup.2 /g and a pore volume of 1-10 ml/g. 
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Summary 

The (SVhydroxynitrile lyase from leaves of the rubber tree Fevea 
brasiliensis (HbHnl) (EC 4.1.2.39) catalyzes the industrially 
interesting formation of (S)-cyanohydrins from aldehydes or 
ketones and HCN. The overall yield of the (S)-cyanohydrin is 
reduced by the non-stereoselective base catalyzed chemical 
background reaction. To reduce the chemical background 
reaction, lower pH values (below pH=5) are necessary but the 
enzyme in this case is not stable enough. To stabilize the enzyme 
at these conditions the addition of distinct effectors might be 
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helpful. The starting point of the stabilizing experiments was the 
extract of rubber tree leafs. Therefore the leafs were extracted 
with potassium citrate/phosphate buffer and this extract tiien 
chromatographically separated into 5 fractions. The total extract 
and the fractions thereof were tested for tiieir effect on Ae 
enzyme half-life. The extract improved the half-hfe up to 5 times 
and one chromatographic fraction increased the stability by 50 /o. 
This fraction was further analyzed and it was found that 
flavonoids were present. In the next step some pure flavonoids 
were tested for their effect and it was found that low 
concentrations of rutin (5-20 ng/mL) and hyperoside (15-6 
ng/mL) were sufficient to improve enzyme stability up to 50 /o. 
In addition, some synthetic flavonoids (Venoruton®) and 
monohydroxyethylrutoside) were tested and they also prove this 
stabiUzing effect. The increase of half-life was even higher 
almost fivefold in optimal conditions. The increase m the stability 
is assigned to a chelating effect on the one hand and a structural 
effect on the other hand. The impact of these effects cannot be 
presently differentiated. 

Key words: hydroxynitrile lyase, Hevea brasiUensis, stabilization, flavonoids 
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Cassava is one of the most important food crops in 
the world, particularly in tropical regions of the 
world and sub-Saharan Africa. Over 80% of the 
caloric intake of sub-Saharan Africans is from 
cassava. Cassava produces cyanogenic glycosides 
(linamarin) which may be enzymatically broken 
down to produce cyanide during cell disruption. 
Typical food processing technologies remove most 
of the cyanogenic potential from cassava. Under 
drought or stress conditions, however, short-cut 
processing procedures may be used resulting m 
chronic exposure to sub-lethal doses of cyamde. A 
number of neurological disorders are associated 
with cyanide exposure from poorly processed 
cassava. Our lab has been interested in the 
biochemical and molecular characterization ot 
cyanogenesis in cassava. Recently, we have 
demonstrated that cassava roots lack an enz^e, 
hydroxynitrile lyase (HNL), which is required for 
cyanogen detoxification. We have now generated 
transgenic cassava plants expressing HNL m roots. 
Field trials are underway to test the effectiveness ot 
this strategy for reducing cyanide levels in 
processed foods. In addition, cytochrome P450 
enzymes, potentially involved in the synthesis ot 
linamarin, are being expressed in an anti-sense 
orientation in transgenic cassava plants to reduce 
cyanogen levels. 

A second aspect of our work is ahering sink-source 
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relationships in cassava. The objective is to 
increase root starch accumulation and shorten the 
growing season for cassava. A number ot genes, 
which regulate carbohydrate allocation, are being 
expressed in transgenic cassava so as to increase 
root starch accumulation. 

The primary product: 

Qnssftvii in the ficW 




Cassava 
roots 
harvested 
in Africa 



The research in the lab f aUs into several categories: 
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Induction of somatic 
embryos in apical 
leaves of Cassava 
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